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ABSTRACT 

Living species of Meiocardia, Glossidae, are reviewed on the basis of specimens stored in various museums and 
institutions, including the MUSORSTOM collection of Museum national d’Histoire naturelle, Paris. Six species, one of them new, 
are reported from the Indo-West Pacific. The type species, M. moltkiana (Gmelin, 1791), has been variously interpreted by 
authors, so we redescribe it and give a new diagnosis of the genus. Other species of Meiocardia are: M. sanguineomaculala 
(Dunker. 1882) (Philippines to Seychelles); M. vulgaris (Reeve. 1845) (China to Philippines); M. globosa sp. nov. (eastern 
Indian Ocean to Taiwan and Philippines); M. samarangiae Bernard, Cai & Morton, 1993 (Japan); and M. Iiawaiana Dali, 
Bartsch & Rehder, 1938 (western Indian Ocean to Hawaii). Meiocardia lamarckii (Reeve. 1845) is synonymised with M. 
moltkiana. Meiocardia lamarckii of Japanese authors is not the same as M. lamarckii (Reeve), but is conspecific with M. 
Iiawaiana. Meiocardia samarangiae Bernard. Cai & Morton, 1993 is a replacement name for Isocardia tetragona Adams & 
Reeve, 1850 non Koch & Dunker, 1837. 

The genus Glossocardia, Trapezidae, is redescribed on the basis of the type-species. Glossocardia obesa (Reeve. 1843) 
(tropical West Pacific). It includes Glossocardia sloliczkana Prashad. 1932 (Philippines and New Caledonia) and the tropical 
western Atlantic G. agassizii (Dali, 1886), which was originally assigned to Meiocardia. There are no records of living or fossil 
species of Meiocardia from the western Atlantic or eastern Pacific. 

Matsukuma. A. & Habe, T„ 1995.— Systematic revision of living species of Meiocardia. Glossidae and Glossocardia. Trapezidae (Bivalvia). In: P. Bouchet (cd.). 
Resullats des Campagnes Musorstom, Volume 14. Mem. Mus. nam. Ilisl. not.. 167: 75-106. Paris isbn 2-85653-217-9. 

Published 29" December 1995. 
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RESUME 

Revision systematique des especes actuelles do Meiocardia (Glossidae) et Glossocardia (Trapezidae) (Mollusca: Bivalvia). 

Les especes acluelles de Meiocardia (Glossidae) sont revisees sur la base du materiel conserve dans divers niusees et 
tnstituts. y compris les collections constituees pendant les campagnes musorstom. Six especes, dont une nouvelle sont 
reconnues dans la region Indo-Ouest-Pacifique. L’espece-type, M. moltkiana (Gmelin. 1791). a ete diversement interpretee dans 
la litterature; nous la redecrivons done, et donnons une diagnose revisee du genre. Les autres especes de Meiocardia sont  M 
sangumeomacutaia (Dunker. 1882) (des Philippines aux Seychelles); M. vulgaris (Reeve. 1845) (de la Chine aux Philippines) • 
M glohosa sp. nov (de I'Est de l’ocean Indien a Taiwan et aux Philippines); M. samarangiae Bernard, Cai & Morton 1997 
(du Japon): et M. hawaiana Dali. Bartsch & Rehder, 1938 (de l'ouest de l’ocean Indien a HawaT). Meiocardia lamarckii (Reeve. 
1845) est mis en synonymie de M moltkiana. mais M. lamarckii des auteurs japonais est un synonyme de M hawaiana 
Meiocardia samarangiae Bernard, Cai & Morton, 1993 est un nom de remplaceme.it pour Isocardia tetraeona Adams & Reeve 
1850. non Koch & Dunker. 1837. 

Le genre Glossocardia (Trapezidae) est redecrit sur la base de son espece-type, G. ohesa (Reeve 1843) (du Pacifique 
Ouest tropical). Ce genre comprend egalement Glossocardia stoliezkana Prashad. 1932 (des Philippines et de Nouvelle- 
Caledome), et G agassizii (Dali, 1886), de l’Atlantique tropical americain, decrite a I’orieine coniine Meiocardia. On ne connait 
aucun Meiocardia. actuel ou fossile, dans le Pacifique oriental ou I’Atlantique americain. 

INTRODUCTION 

The bivalve family Glossidae is characterized by trapezoidal to cordiform shells with a 
cyprinoid hinge and conspicuous enrolled prosogyrous beaks. There are several living species 
belonging in two genera, Glossus and Meiocardia. Almost all living species of Meiocardia are 
restricted to the Indo-West Pacific. However, Dall (1886) described a living species from the tropical 
western Atlantic under the name Meiocardia agassizii. 

Several fossil species from the Miocene of the Netherlands (Janssen, 1984), Tertiary of 
Piemonte, Italy (Sacco. 1900). and the Eocene of California (Squires & Advocate, 1986) and North 
Carolina (Harris, 1919a, b) have been included in Meiocardia. The taxonomic position of these fossil 
and living species from the Atlantic and the eastern Pacific is reassessed below. 

Although several investigators, including Reeve (1845), Roemer (1868), Buelow (1906), Lamy 

(1920) and Prashad (1932), have reviewed the living species of Meiocardia. the taxonomy of 
Glossidae is still confused. For example, some authors have considered Meiocardia moltkiana. the 
type species of Meiocardia, to be strongly ribbed, with conspicuous nodules on the keel and a distinct 
smuation just anterior to the keel (Reeve, 1845; Adams & Reeve, 1850; Buelow, 1906). whereas 
Japanese authors have adopted the name for a species with an antero-posteriorly elongated, thick 
shell with a sharp keel lacking conspicuous nodules (Okutani & Matsukuma, 1982), and other 
authors have illustrated a shell with rounded postero-dorsal martiin as this species (Keen & Casey 

1969; Abbott & Dance, 1982). 

We review living species of Meiocardia, Glossidae, based on the musorstom collection in 
Museum national d Histoire naturelle. Paris; National Science Museum. Tokyo; Institute of 
Systematics and Population biology, Universiteit van Amsterdam; Natural History Museum 
London; Museum of Comparative Zoology, Harvard University; Academy of Natural Sciences! 
I hiladelphia; Los Angeles County Museum, and others. 

ABBREVIATIONS AND TEXT CONVENTIONS 

Repositories 

ANSP 

BMNH 

IC 

IMT 

Academy of Natural Sciences. Philadelphia, Pennsylvania 
The Natural History Museum, London 
Mr Hiroshi Ito’s private collection, Tokyo 
Institute of Malacology of Tokyo, Tanashi 

Source. MNHN, Paris 
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kem : Kanagawa Prefectural Museum. Yokohama 
lacm : Los Angeles County Museum of Natural History. Los Angeles. California 
mcz : Museum of Comparative Zoology, Harvard University, Cambridge, Massachusetts 

mnhn : Museum national d'Histoire naturelle, Paris 
nsmt : Department of Zoology, National Science Museum, Tokyo 
sbmnu : Santa Barbara Museum of Natural History. Santa Barbara, California 
USNM : National Museum of Natural History, Washington, DC 
yc : Mrs Yoshie Yamasaki's private collection, Nagoya 
zma : Institute of Systematics and Population Biology (Zoologisch Museum), Universiteit van 

Amsterdam, Amsterdam 

Measurements (Fig. 1): 

Cb Convexity of both valves 

Cs Convexity of single valve 

H Shell height 
L Shell length 
lv left valve 
rv right valve 
V valve. 

Fig. 1. - Shell measurements of Meiocardia and Glosso- 
cardia. Cb, convexity of both valves. Cs, convexity of 
single valve H. shell height. L, shell length. 

SYSTEMATIC ACCOUNT 

Family Glossidae Gray, 1847 

Diagnosis. Shell rounded to cordiform, strongly inequilateral, equivalve, with strongly 
enrolled, prosogyrous beaks. Ventral margin not gaping, smooth. Ligament external, opisthodetic. 
parivincular. Hinge with two lamellar cardinals and two laterals. Outer surface ornamented with 
commarginal sculpture. Dimyarian, with subequal adductor muscles. Pallial line simple, without 
sinus. 

Remarks. The family Glossidae is apparently very close to the family Trapezidae, but 
differs from the latter by having a glossy shell and by lacking radial sculpture and microscopic scales 
on the outer surface. 

Genus Meiocardia H. & A. Adams. 1857 

Meiocardia H. & A. Adams. 1857: 461. Type species: Bucardia mohkiana, Chem[nitzJ [as listed by Ft. & A. Adams] - 
Meiocardia ruolikiana Spengler [as cited by Stoliczka] = Chama mohkiana Gntelin, 1791, subsequently designated by 
Stoliczka. 1870: 187. 
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Diagnosis. — Shell small, usually less than 50 mm long, cordiform, strongly inflated, strongly 
inequilateral, equivalve. Beaks prominent, prosogyrous, strongly incurved. Larval ligament anterior 
to beaks. Outer surface glossy or polished, ornamented with commarginal sculpture. A strong 
primary keel from beak to lower posterior end separating posterior slope; weak secondary keel from 
beak to upper posterior end separating postero-dorsal margin. Cardinals (1, 3a, 3b) and laterals (lai, 
lam, lpi, lpiii)  in the right valve; cardinals (2a, 2b, 4b) and laterals (laii, lpii) in the left valve. 
Posterior laterals (lpi, lpii, lpiii)  finely striated or nodulated (Figs 1-2, 4-5). 

Remarks. — All  living species of the Glossidae are placed in either G/ossus Poli, 1795, or 
Meiocardia. Meiocardia clearly differs from Glossus in the having a smaller, subquadrate shell with 
very thin periostracum and a prominent primary keel separating the posterior slope. The genus 
Glossus includes only one living species, G. humanus (Linnaeus, 1758) of the Mediterranean to 
northeastern Atlantic, and is characterized by having a large, rounded shell with thick, reddish-brown 
periostracum and in lacking a dorsal keel. Isocardia Lamarck, 1799 is an objective junior synonym 
of Glossus Poli, 1795. 

Meiocardia moltkiana (Gmelin, 1791) 

Figs 3-4, 24-28 

Chama Moltkiana Gmelin, 1791 [ex Chemnitz, non binominal]: 3303-3304. 

Synonyms: 

Isocardia lamarckii Reeve, 1845: Isocardia sp. 5. pi. I, fig, 5 [China]. 

Meiocardia nishimurai Kosuge & Kase, 1994: 28-29. pi. 11, figs 1-5 [Bonin (= Ogasawara) Islands, Japan], (Syn. nov.). 

Other references: 

• Die Moltkische Chama" Spengler, 1783: 321-325. pi. 14, figs 1-4 [South Seas; invalid, not latinized] 
Chama Moltkiana Chemnitz, 1784: 105-108. pi. 48. figs 484-487 [Ostindien; appeared in invalid work], - Bruguiere. 1797- 
pl. 233, figs la-d [fig. only]. 

Isocardia moltkiana - Lamarck. 1819: 31 [India, China], — Borv nr St. Vincent 1827- 149 
Isocardia lamarckii - Hanley, 1856: appendix, 370-371. app. pi. 18, f. 34 [China], - Buelow. 1906: 7-8, pi. 8, figs 6a-b 
Lamy. 1911: 132 [Mauritius]. 

Isocardia (Meiocardia) moltkiana - Rof.mer, 1869: 8-9, pi. 1, figs 4-7 [Australia to Philippines]. - Prashad 1932- 149-150 
[pars] [Indonesia]. ' 

Isocardia (Meiocardia) Moltkeana var. lamarcki - Lamy. 1920: 298-300 [Mauritius] 
Istcardta (sic) (Meiocardia) moltkiana - Abrard. 1947: 39, pi. 3, fig. 11 [Miocene, New Hebrides] 
Meiocardia moltkiana sanguinomaculata (sic) - Kira. 1959: 194. pi. 71, fig. 5 [Japan], - Shikama, 1964: 67, pi, 41 fig 13 
[Mie Pref.. central Japan]. ’ y ’ 6 

~ KUR?nDoA,el,4'I''?7l:,  (Japanese), 440 (English), pi. 97, figs 11-12 [Sagami Bay, central Japan], 
r<-ic°KUT1 & Matsukuma, 1982: 175-176, pi. 10. fig. 5 [Izu Peninsula, central Japan], Matsukuma, 1986: 324-325 (f) 
[Okinawa]. Kosuge & Kase. 1994: pi. 10. fig. 10 [Spengler's type material] 
Meiocardia letragona - Drivas & Jay. 1988: 142, pi. 56, fig. 5 [Reunion & Mauritius], 
Meiocardia lamarckii - Kosuge & Kase. 1994: pi. 10. fig. 12 [one of the syntypes]. 

Tvpe Material. Die Moltkische Chama": Spengler’s illustrated specimens are stored in 
Zoologisk Museum, Copenhagen (not examined). — Meiocardia lamarckii: syntypes. Reeve 
collection, bmnh. — Meiocardia nishimurai: holotype, a conjoined specimen imt-94-1. 

Type Locality. — “Die Moltkische Chama": South seas [tropical Indo-West Pacific]. 
Meiocardia lamarckii: China. — Meiocardia nishimurai: Ogasawara Islands, Japan. 

Material Examined. — Pleistocene: Japan. Ryukyu Limestone, Kikaijima Is., Kagoshima 
Pref. (nsmt-M o69745). 

Recent. Japan. Kameki-sho reef, Sagami Bay (nsmt-Mo43435). — 1.5 km SW of Jogashima, Sagami 

? ŷorJ°’-75 m (nsmt‘Mo69739)- — Futami Bay, Chichijima Island, Bonin Islands, 27°04.5' N, 
142 07.1 E, 115 m (nsmt-Mo59790). — Bonin Islands, holotype of Meiocardia nishimurai (imt- 

Source: MNHN, Paris 
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2-6. Dentition and gross anatomy of Meiocardia. — 2a-b. Meiocardia samarangiae. - 3a-b & 4a-b. Meiocardia 

moltkiana. 5a-b. Meiocardia sanguineomacutata. — 6a-b. Meiocardia hawauma. 1, 3a-3b. cardinals in the nght valve. 
2a-2b & 4b, cardinals in the left valve, lai & law: Anterior laterals in the nght valve, laii: Anterior lateral in the left 
valve, lpi & lpiii:  Posterior laterals in the right valve, lph: Posterior lateral in the left valve, aa: Anterior adductor, 
al: Adult ligament, es: Exhalant siphon, f: Foot, id: Inner demibranch. is: Inhalant siphon, od. Outer demibrantn. 

pa: Posterior adductor, s: Siphons. 

Source 
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94-1). — Aichi Pref. (nsmt-Mo69740, Kawamura Coll.). - Off Kirimezaki, Wakayama Pref. 
(nsmt-Mo69741). — Wakayama Pref.. 54 m (ansp 274370). - Tokushima Pref. (nsmt-Mo69742, 

Kawamura Coll.). — Okinoshima Island. Kochi Pref. (nsmt-Mo42307). - Kochi Pref. (nsmt- 

Mo69743, Kawamura Coll.). — Nishinohama, Tomioka, Kumamoto Pref. (nsmt-Mo43455)._20- 
40 m, Tomioka Bay. Kumamoto Pref. (lacm 82-23). — Tomioka Bay (nsmt-Mo43436). Okinawa 
Pref. (nsmt-Mo63233). 60 m. I km WNW of Onna-son. Okinawa Pref. (lacm 79-76, 78-101). 
China, (zma). — (ansp 54195, 189703, 217140). (bmnh reg. no. 1907.12.30.505; Reeve coll.; 
Cuming coll.; Winckworth coll.; Trochman coll.). 

Philippines. (nsmt-Mo69744. Kawamura Coll.). - Luzon Island (bmnh) 

musorstom 1: stn 57. 13°53' N. 120° 13.5' E, N of Lubang Is., 96-107 m. 
MUSORSTOM 2: stn CP 21. 14°00' N. 120° 17' E. N of Lubang Is.. 191-192 m (all mnhn). 
Indonesia. Off Maroepi Is.. Ambai Group. Japen Is., Geelvink Bay, 36-45 m. mud and shells (ansp 

279722). 1.6 km NE of Roemwakon. Aoeri Is.. Geelvink Bay, 36-45 m (ansp 205650. 275802). — 
3.6 km N of Matas. Aoeri Is., Geelvink Bay, 32-36 m (ansp 208922). 

Coral Sea. chalcal 1: stn CP 7, 19° 18' S. 158°36' E. Plateau Chesterfield-Bellona, 65-68 m (mnhn). 

New Caledonia, lagon: stn 836. Secteur de Poindimie, 20°46'S, 165°16'E. 57 m. a conjoined 
specimen. — Stn 928, Secteur de Koumac, 20°45' S. 164°23' E, 7-10 m. a conjoined specimen — Stn 
983. Secteur de Poum. 20°23' S, 163°57' E, 38-68 m (mnhn). 

"Vauhan" 1978-79: stn 40. 22°30' S, 166°24' E. 250-350 m (mniin) 

smib 5: stn DW 81, 22°38' S, 167°35' E. 110 m (mnhn). 

Thailand. Phuket (nsmt-Mo43437). 
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- 55. r - -0.258; regression equation Cs/H = -0.000818L + 0 500 

Source: MNHN, Paris 
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Fig. 8. Scatter diagram showing relationship 
between Cs/H and L H in Meiocardia moltkiana. 
Dots: Specimens from Japan and China. N = 25; 
r = -0.210; regression equation Cs/H = 
-0.0874L H + 0.587. Circles: Specimens from 
Reunion. N = 55; r = 0.207; regression equation 
Cs/H = 0.132L/H + 0.316. 

Andaman Sea. Port Blair, Andaman Island (bmnh). 19.2 km NW of Port Blair. 11"49' N, 92 ’53' E, 
90 m. shelly sand (ansp 292189). Maldives, NW of Maduwari Is., Fadiffolu Atoll, ca. 5°18'N, 

73°29' E. 45-63 m (ansp 325451). 
Seychelles. Saya de Mala Bank, 100 m (bmnh). 

Malagasy. Tulear (mnhn); 7.2 km W of Nosy N'Tangan. SW Nossi Be (ansp 260078). 

Reunion, md 32 Reunion; stn DC 41, 21 °21' S, 55°27' E, 75 in. — Stn CP 42, 21°21' S. 55' 27 E, 74-77 
m. Stn DC 43, 21°2F S, 55°27' E, 73-77 m. — Stn DR 47, 21°23' S, 55°37' E, 205-215 m. Stn 
DC 54, 21°06' S, 55°13' E, 80-83 m. — Stn CP 55, 21°05' S. 55°13' E. 97-110 m. - Stn DC 56, 
21°05' S, 55°12' E, 170-225 m. — Stn DC 85, 21°00' S. 55°15' E. 58-70 m. Stn DC 124. 20°52' S. 
55°37' E, 40 m. Stn DC 126. 20°52' S, 55°38' E, 110 m. Stn CP 129. 20°51' S. 55°36' E, 290-300 

m. — Stn DC 176, 21°02' S. 55°11' E, 165-195 m (all mnhn). 

Distribution. Miocene: New Hebrides [Vanuatu] (Abrard, 1947). Pleistocene: Japan. 
Recent: Western Japan. China, Philippines, Coral Sea, New Caledonia, Thailand, Seychelles, 

Malagasy, Reunion, Mauritius. 
This species lives in coarse sediments in shallow water, approximately 7-70 m, but empty shells 

have been collected from deeper than 300 m. 

Description. Shell small, thick, subcircular, strongly 
inequilateral, equivalve. Mean of L H in Japanese and 
Chinese specimens 1.257 (N = 25, SD = 0.070). not signi¬ 
ficantly correlated with L (r = 0.158, a = 0.05); mean of L H 
in Reunion 1.297 (N = 55. SD = 0.043). not significantly 
correlated with L (r = -0.0418. a = 0.05). Mean of Cs H in 
Japanese and Chinese specimens 0.478 (N = 25. SD = 
0.029), not significantly correlated with L (r = 0.325. a = 
0.05): mean of Cs/H in Reunion 0.487 (N = 55, SD = 
0.027). not significantly correlated with L (r = -0.258. a = 
0.05) (Fig. 7); L/H not significantly correlated with Cs/H in 
both areas (r = -0.210 in Japan and China, r = 0.207 in 
Reunion, a = 0.05) (Fig. 8). 

Beak prosogyrate, spirally twisted. Strong keel from beak 
to postero-ventral margin. Postero-ventral margin pointed, 
protruding, with a sinuation just anterior to smooth keel. 
Outer surface yellowish white, ornamented with regularly 
spaced concentric ribs on anterior and central slopes. Poste¬ 
rior slope widely concave, smooth except fine growth striae. 
Inner surface creamy or milky white, shining. Anterior 
adductor scar semicircular: posterior adductor scar subcir¬ 
cular; both scars nearly equal in size. 

Measurements. See Appendix. Table 1. 

Remarks. - Spengler (1783) fully described the species, but did not give it a Latin name. 
Although the name, "die Moltkische Chama"of Spengler (1783). was latinized by Chemnitz (1784). 
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the work of Martini & Chemnitz (1769-1795) was placed by the Commission of Zoological 

spedeT atUfe °n th£ St °f InValld W°rkS’ S° Gmel'n °791) mUSt be accePted as the author of the 

Although Prashad (1932) cited figures given by Reeve (1845- nl 1 n AnA..c o D_ 

iltemS by Rffiwrmsf dT* (W°*  37'*  P'' «• 7> » Meiocardia llMana, the shells 
rStJuu ^ ( 8f5) dnd 0thers rePresent Meiocardia sanguineomaculata, which has a smaller 
AitK dedkSi? WItPh ^Uch coarser nbs and has conspicuous nodules on the primary keel 
Although Keen & Casey (1969) assigned the specimen figured by Chenu 0862: 113 fig 533) to 

haS a" antt;ro-P°steriorly elongated shell with a smooth and gently rounded 
postero-dorsal area. The outer surface of shell is ornamented with fine concentric ribs and lacks 

bS* LAMY  (1920) COrreCt,y POinted 0Ut that this "Ot M. moltkiana. 

Juveniles of M moltkiana, which have thin, quadrate shells, are similar to Meiocardia 
awaian“'- but- they differ from the latter in having stronger ribs and a straight cardinal (2a). 

Shells from Bonin Islands (nsmt-Mo59790 and imt-94-1) have a somewhat distinct sulcation 
n front of a strong primary keel and reddish brown brotches. Although Kosuge & Kasf (1994) 
proposed for ,t the name Meiocardia nishimurai, Holocene shells from KikaijVm Is and Kagoshima 

Reunion shows continuous variation between the two forms (Figs 25, 26a-d). 

Meiocardia sanguineomaculata (Dunker, 1882) 

Figs 5, 22-23 

Isocarctia moltkiana var. sanguineomaculata Dunker, 1882: 213 ("Korea"]. 

Other references: 

8Pfig. t '' ^ ^ ~ Adams & Rbhvh. ,850: 77, pl. 22, 

Isocardta (Meiocardia) moltkeana var. sanguineomaculata - Lamy, 1920: 298-299. 

*0 **  hiustrateb by 

“Coreaf’r  iS"!; 7tvUh°,Ugh A°AMS REEVE <1850) ”oted the locality of their shell is 

m, sand and coral (usnm 431190) — Stn 5139 off Inin inin ic tr ' , J Is” 34 
— Stn 5146 off Sulade Is «5„i„  Ar(.u , ’Jol°' Jol° Is’  36 m’ coarse sand (usnm 294513). 
5148 off 9ir„n to, *’ , ArchlPelaS°- m, coarse sand with shells (USNM 292393) — Stn 
Tnnnwf is ’ Ai;ch,pelaS0' 31 m, coarse sand (usnm 235929). - Stn 5149 W of Lanac 
Tapul Is., 18 m, coarse sand with shells (usnm 235950)._Stn 5151 off sin.n u- t. • i LaPac’ 
Archipelago, 43 m, coarse sand with shells (usnm 292027) — Stn 5253 Pakinntan h’ Su U 
50 m (usnm 237240) ' ’ Mn ~>433, ‘ dkiputan Strait, Mindanao, 

Andaman Sea. Port Blair, Andaman Is. (bmnh 1989178) 

?6%C6 FeS55RmESa2; Stn 55°44'E> 43 m, a conjoined specimen. - Stn 16 05°36'S 
55°25'F L /f J°in? specimen. - Stn 18, 05°45' S, 56°35' E, 50 m. - Stn 24' 05°09'S 

MNHN) ’ JOin Specimen' ~ Stn 3°' °4°42' s’ 54'>24' E’ 47 a conjoined specimen (all 

Source: MNHN. Paris 
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C n,„r Ornirn 9°41'S 51°03'E, 16 Dec. 1964 (USNM 718999). 
Saya de Malha Bank, Indian Ocean, 99 m, 2 conjoined specimens (bmnh 1910.8.31.688-689, J.S. 

Gardiner Coll.) 

Distribution. — Recent: Philippines, Andaman Islands, Seychelles. Meiocardia sanguineo- 

maculata is a species of coarse sediments in 10 to 100 m. 

Description. — Shell small, thick and solid, subquadrate 
strongly inhaled, strongly inequilateral, equivalve. Mean ol 
l II r i45 (N = 28, SD = 0.073), not significantly correlated 
with L (r = 0.159, a = 0.05) Mean of Cs/H 0.515 (N - 28. 
SD = 0.034), not significantly correlated with L (r U.iro, 
a = 0 05) (Fig. 9). L/H significantly correlated with Cs/H 
(r = 0 519, a = 0.05) (Fig. 10). Outer surface ornamented 
with strong concentric ribs. The primary keel with prominent 

tubercles, wide, rounded. Postero-ventral margin with pro¬ 
minent sulcation just in front of the roundly protruded 
primary keel. Outer coloration whitish yellow with reddish 
brown triangular blotches. Beaks spirally enrolled. Inner 
surface creamy white, pale brown posteriorly. Anterior 
adductor scar elongated oval to semicircular; posterior 
adductor scar subcircular; both scars nearly equal in size. 

Measurements. See Appendix, Table 2. 

Remarks — M. sanguineomaculata has a thick, globular shell with Cs/H often exceeding 3.5 

and L/H around 1.1. The shell form suggests that this species is most probably an inactive shallow 
burrower. This species differs from Meiocardia moltkiana by having an antero-postenody shortened 
rounded shell with stronger concentric ribs and a distinct sinuation just anterior to the keel which has 

prominent tubercles. 

Meiocardia vulgaris (Reeve, 1845) 

Figs 12, 31-32 

Isocardia vulgaris Reeve, 1845: Isocardia sp. 2, pi. 1, figs 2a-b [China). 

Synonym: 

Meiocardia delicata Kosuge & Kase, 1994: 29-30. pi. 11, figs 6-8, pi. 12. figs 1-3 [Okinawa, Japan). (Syn. nov.). 

Other references: f 

Isocardia moltkiana - Sowerby, 1852: 82. pi. 6, fig- 126. — 9  ̂oUj[China)3’—8PraSHAd ^ 932M50-1 sTp ndonesia). 
Isocardia (Meiocardia) vulgaris - Roemer, 1868: 9-10, pi 1, figs 9-10 [China). i-rashad. iyjz. i 

Isocardia vulgaris - Buelow. 1906: 37-38, pi. 8, fig. 5 [China]. . p , r H inHial 

Isocardia (Meiocardia) moltkeana var. vulgaris - Lamy, 1920: 297-298 [ i > • 1994- p| 10 fig. II [one of 
Meiocardia vulgaris - Sh.kama, 1964: 67, pi. 41, fig. 14 [East China Sea). - Kosuge & Kase, 1994. pi. ng 1 

G$^uTlSeioSrdia) moltkiana - Keen & Casey. 1969: N657. fig. E134-7 [= Chenu, 1862, fig. 533). 

Type Material. — Isocardia vulgaris: 5 syntypes in bmnh, without registration number. 

Meiocardia delicata: holotype, a conjoined specimen imt-94-2. 

Type locality. — Isocardia vulgaris: China. — Meiocardia delicata: Okinawa, Japan. 

Material examined. - Recent: Japan. Holotype of Meiocardia delicata (MT» 
China. 5 syntypes oUsocardia vulgaris (bmnh). - R. Winckworth Coll. (bmnh). — L. A. ILee>/e Co ^ 
(BMNH). - (ZMA). - (ANSP 54063, 54064. 138495). - (usnm 17495, 32049 and 75912). (uac 

13513, 48064, A1463, A5076). — Hong Kong (usnm 47939). — Taiwan (kpm 761-2357). Ch 

(usnm 186123). , ... . „ ,_, q „ H 
Philippines. “Philippines" (nsmt-Mo69747, Kawamura Coll.). — ‘ 1PP'!ie? ’ 5Q'm (I acm 

Cuming coll. (bmnh). — Nazasa Bay, Zambales Prov., W Luzon, 14 48.9 N, f ~ Turtle 
60-40). — NE Villa Carmen, Bataan Prov., W Luzon, 2-9 m (lacm 89954). W of Boan ., 

Is, SW Sulu Sea, 29-32 m (lacm 89904). ,, , 
* Albatross” stn 5097, S of Corregidor Is., Manila Bay, 54 m, gray mud, sand and shells (usnm 

283971). — Stn 5107, off Corregidor Is., Manila Bay, 50 m, gray mud (usnm 235242). Mn a , 
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regress,on equation Cs/H = 6.00103L - 0.505. TrianglesN = 28; r = 0.155; 

?L“Tnaw!,a»; f"' °°T Tt(USNM 302604)- - St" ^56, off 
off Tinakta Is., Tawitewi, SW Si,^ArcSaao « mfi 'n**  (USNM 2921 l7>- ~ Stn 5,57. 
Tawitawi. SW Sulu Archioehpn 2? m , 8 ' \2 m" bne sand <USNM 236110). - Stn 5164, off SE 

Panay, 47 m. fine SE ofV t" '° ' NE 
58 m, green sand (usnm 293088) - Stn 5?m M -,r rt , ' 1^“’  ? _ of Bantayan Is.. NW of Cebu, 

248221). - Stn 5220. N of Mannduaue 9(i m f “ " 90 m- muddy “ad (usnm 
Magabao Is., E. Mindanao, 79mXmud <US ,2483767 - Stn 5235, off 
Palawan. 83 m, sandy mud (usnm 229~’~’9) - Stn 5335 I ' 8t~ 5335, , ltl;i pacan Str., N of 

Palawan. 83 m, sandy mud Jusnm 297  ̂- s " Ills' pZTp ' N of 
coarse sand and mud (usnm 237803 297338) Stn5477 ff'r uaSS’ofF Preservatory Is., 77 m. 

(usnm 238563). - Stn 5478. off Talbac Pt I Ztf !n? V^ Pt'’ Leyte’ 86 m- 8 Y mud 
Pt., Leyte, 112 m, fine sand (usnm ">38581) E end of Cn ^ SNNI -dI13-2). Stn 5480, off Tacbac 
247061). SW of San Nicholas Shoals Lmht Mf„i? ^orrfg,dor £ Manila Bay, 11-18 m (ansp 

SE Luzon. 54 m (lacm 89903) _ Ragav Gulf SF I * ^ ^f6662’ 246705,‘ ~ RaSay Gulf. 
Hulagaan Is., Occidental Mindoro (aSp ?<>207n T (NSMT-M°69746’ Kawamura Coll.,. - 
Maqueda Bay, Samar Is. (mcz) - N end of C>h I Rorongai1: Samar Prov.(LACM 89907). 
60557). ' 1 N end of Cebu ,s- (ansp 245942). - Cebu (nsmt-Mo54938, 

musorstom 3: stn DR 140 11°43'N m°34'c „ , «. ,, 

Malaysia' *7*  « Panay is~^44 -mShn) ^ ^ 93‘"  m (MNHN>' St" CP 14R 

Indonesia, corindon: stnCH 205°LWS?q m’ mud (USNM 297635). 
(mnhn). ^ 1 08 S’ 117 19 E, Makassar Strait, 49 m, a conjoined specimen 

Welkmost Bay, Bantam, Java (usnm 761 i 371 __ d 
134°04' E. W of Babi Is., Wokam NE Aru 54 63 gdnler- Bantam- Java (usnm 261138). 3°54' S. , U-P.CU11, INC Aru, 54-63 m, mud (usnm 747420). 

Source: MNHN, Paris 
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Australia, (usnm 95524, Jeffrey coll.); 14.4 km SE of Double Is., Tin Can Bay, Queensland (usnm 

681655") _Bundaberg, Queensland, 45 m (lacm 30008). 
cpa 08°29' N 97"59' E. 40 km nnw of Phuket. Thailand. 42 m, sandy mud (ansp _917_9). 

tTkm NE or Lighthouse Is., Phuket. 144 m (ANSP 286326). - 13=00' N, 97=41- E. 56 km W of 
Tavov Is Andaman Is., 68 m, mud with shells (ansp 292935). - 13=28' N, 97=19' E, 91.2 km NW 
If  Tavoy'lk. 39 m. shelly sand (ansp 293036). - 12=03' N. 92=57' E, 40 km NNW of Port Blatr, 

Diligent Strait, Andaman Is. 38 m, shelly sand (ansp 292612). 
o ® f Bengal 15°08' N 94°04' E, 80 km SW of Irrawaddy River. Prepans North Channel, Burma, 
53 m grav mud (ansp 293697). 19^32' N, 921'52' E, 27.2 km SSE of Akyab, Burma. 55 m. muddy 
s ind (ansp 294080). - 17°35' N, 83°25' E, 28.8 km SW of Vizagapatnam, NE India, 79 m shelly 
sand (ansp 294702). - 17°35' N, 83°25' E, 16 km SE of Vizagapatnam, NE India, 58 m, shelly sand 

(ansp 294183). 
Oman 25°50' N, 58°08' E, Oman Gulf (usnm 716879). 
Zanzibar, 3.2 km W of Chango Is., 27 m, shelly sand (ansp 214511). 

Malagasy. 96 km NE of Cape St. Andre (usnm 719126). 

Distribution. - Recent; China, Taiwan. Philippines, Malaysia, Indonesia Queensland, 
Andaman Is., Burma, NE India, Oman, Zanzibar; Malagasy. This species lives in mud in to 50 m, 
and empty shells have been collected in approximately 110 m on a mud bottom with shells. 

Description. Shell large for genus, occasionally attai¬ 

ning 45 mm in length, yellowish white. L/H significantly 

correlated with L (N = 19, r = 0.900, a = 0.05). Cs/H 

significantly correlated with L. (N = 19. r = -0.541, a 
0 05) (Fig. 9). L/H significantly correlated with Cs/H (N - 

19, r = -0.449, a = 0.05) (Fig. 15). Keel running from beak 

to postero-ventral corner not prominent. Postero-dorsal area 

smooth. Antero-ventral area ornamented with weak concen¬ 

tric ribs. Postero-dorsal margin rounded. Inner surface 

creamy white, umbonally yellowish, shining. Anterior adduc¬ 

tor scar semicircular; posterior adductor scar subcircular; 

both scars nearly equal in size. 
Measurements. See Appendix. Table 3. 
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Fig 10 - Scatter diagram showing relationship between L/H 

and Cs H in Meiocardia. Dots: Meiocardia hawaiana. N - 

17- r = 0.557; regression equation Cs/H - 0.48/l/m + 

0.113. Circles: Meiocardia sanguineomaculata. N - -8; r - 

0.519; regression equation Cs/H - 0.245L/H + 0—34. 

1.0 1.2 1.4 

Remarks. This is the largest species in the genus and differs from M. moltkiana in ha g 
a gently protruded postero-dorsal margin, weaker commarginal ribs, and a smooth primary iceei 

Although Kosuge & Kase (1994) noted that Meiocardia dehcata ddters from M. vugans in 
having weaker comarginal sculptures and less globular shells, a gently arched postero- orsa margi 

with delicate ornamentations is a characteristic of M. vulgaris. 
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"14- Dentition of Meiocardia 
1 la-b, Meiocardia globosa sp. nov. - 
stoliczkana. 

; S' * • . • * v \ \ 
LAIII  A 3 | \ ( f jLAJ : ^ A 1 \  y j \ 

... AA'.A  

Figs I 

Source: MNHN, Paris 
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Fig. 15. — Scatter diagram showing relationship between 
L/H and Cs/H in Meiocardia. Dots: Meiocardia samaran- 
giae. N = 8; r = 0.701; regression equation Cs/H = 
0.00380L/H + 0.347. Circles: Meiocardia vulgaris. 
N = 19; r = -0.541; regression equation Cs/H = 
-0.000934L./H + 0.514. Triangles: Meiocardia globosa sp. 
nov. N = 3. 

Meiocardia globosa sp. nov. 

Figs 11, 30 

Type material. — Holotype: a conjoined specimen, nsmt-Mo69749. Paratypes: 1 conjoined 

specimen nsmt-Mo69750, 1 left valve nsmt-Mo69751; usnm 236796, 283380a. 

Type locality. — Pescadores, Taiwan, coll, by K. Nakayasu. 

Material examined. — Holotype. — “Albatross”, stn 5181, E of Gigante Is., Philippines, 
47 m, mud and fine sand. — “Albatross", stn 5164, SE of Tawitawi Is., Sulu Archipelago, Philippines, 

32 m. — Makham Bay, Phuket, Thailand. 

Distribution. — Recent: Taiwan, Philippines, Indian Ocean coast of Thailand. This species 

lives on muddy sand bottoms in 30 to 50 m. 

Description. — Shell rounded, more or less thin, strongly 
inequilateral, equivalve with strongly enrolled beaks. Postero- 
dorsal margin gently rounded. Outer surface ornamented 
with regularly spaced, strong, concentric ribs. Outer colora¬ 
tion yellowish brown. Primary keel sharp, smooth, without 

nodules, separating smooth postero-dorsal area. Postero- 
ventral margin with prominent sulcation just in front ol the 
pointed primary keel. Inner surface milky white, umbonally 
yellowish. Anterior adductor scar semicircular; posterior 
adductor scar subcircular; both scars nearly equal in size. 

Measurements (mm): 

V L 

nsmt-Mo69749 (holotype) rv + lv 24.8 

nsmt-Mo69750 (paratype) rv + lv 12.1 

nsmt-Mo69751 (paratype) lv 25.1 

H L/H Cb_Cs_Cs/H 

2L8 1.14 22.1 - (0.507)* 
11 7 1.03 114 - (0.487) 

23.7 1.06 - 12-7 0.536 

• Numerical in parentheses show Cb/2H, instead of Cs/H. 

Remarks. — Meiocardia globosa is closest to M. vulgaris which is sympatric Meiocaidia 
globosa has a more rounded, antero-posteriorly shorter shell, with stronger commarginal ribs an a 

more prominent keel (Figs 30a-d). 
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Meiocardia samarangiae Bernard. Cai & Morton, 1993 

Figs 2, 16, 29 

Meiocardia samarangiae Bernard, Cai & Morton. 1993; 67. 

Synonym: 

Isocardia tetragona Adams & Reeve, 1850: 76 pi fie I , , 
, P ’ s' 1 |Jdpan- Preoccupied by /. tetragona Koch & Dunker. 18371. 

Other references: 

MS &&  &  isn -W*  i"" «* 243'245 '» 
1874.“ Supp0sed Syntype: a “"J0 '1 speam® sucked on board, bmnh 

Type locality. — Japan. 

Pref. (nsmt-Mo59576),NI D Rvukvu'° Limes'! oni!" Ka'mik'7^ Moeshima Is” Kagoshima 
(nsmt-Mo54638). " ' ’ Kamikatetsu, Kikaijima Is., Kagoshima Pref. 

Kan^awa^^ef°^(^SMT-^M!M44),en̂ SU‘‘s'aRarniâ RWa”^ >I7^ 43442). - Hayama. 

Kawamura Coll.). - Amadaiba Sagan"Bay (nsLm^T545 Off''fhV9’^  
(nsmt-Mo43450). — “Wakayama Pref” aa.*1-.V \,r 7~ 0,f Issh,kl’ Aichi Pref. 

Wakayama I^re?^(NSM^Mo43454̂ n—Wakayama ^*^'I^ ,0̂ ^^an“dTatsuga^ma" 

Fukui Pref. (nsmt-Mo43453 69755) "S’ u ’ • • ^ ’ Kochi I ref. - Kuriya, Echizen-cho, 
et • , v 09/00). - Soyo-Maru stn 483 34°44'5()" N nn°47'in" n t u- 

- 0 m, sand (nsmt-Mo43440). - ‘'Soyo-Maru” stn 46s’, 34‘>25'40” N P9"47'iS" F 
otrait, 112 m. mud sand (nsmt-Mo4244Xi <*cv, u .. „, ’ ,w'' ^ k, Isushima 

Satamisaki, 181 m. 4 ’ 3£13'i0'N- B. off 
130-26W E. off Kaimondake. 192 m, Sander Tfrw T V' 3n0’15' N- 

- Miyakojiraa Island, Okinawa Pref (nsmt-M  1917) “ Chma Sea « T-Mo43449). 

190 m. D,s bu n. - Japan, China. This species hves in mnddy sand in approximately 
110 to 

a Description. Shell antero-posteriorly elongate subaua 

TST^^iT^: oofs?* »oT 
correlated with L (r = 0 701 a = 0 05) I H n, t Slgn!pcan, y 
correlated with cS/H ,N =’9°, r 

Measurements (mm): 

bw, prosogyrate. Primary keel running from beak to pointed 

face wahTr  ̂imargm- Secondary keel obscure. Outer sur¬ 
face with irregular commarginal ribs except on nearly smooth 

umbonal area. Hinge teeth thin: I long, parallel^dorsal 

^HH8'?- LPI" Smal!' Inner surlace creamy white Anterior 

chrhnthCtr SemiC'rfular; Pos[erior adductor scar subcir¬ 
cular, both scars nearly equal in size. 

V L H L/H Cb 
nsmt-Mo 69752 (1) 

Mo 69752 (2) 

Mo 69752 (3) 

Mo 69752 (4) 

nsmt-Mo 69753 

rv + |v 

rv + Iv 

rv + lv 

rv + Iv 

rv + lv 

29.9 

29.7 

25.1 

20.0 

28.0 

20.1 

21.1 

17.0 

15.4 

18.1 

1.49 

1.41 

1.48 

1.30 

1.55 

18.2 

20.3 

15.0 

(14.1) 

16.1 

Cs Cs/H 

(0.453)* 

(0.481) 

(0.441) 

(0.445) 

Source: MNHN, Paris 
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nsmt-Mo 69754 (I) 

Mo 69754 (2) 

nsmt-Mo 69755 

nsmt (Tosa) 

V L H 

rv + Iv 31.1 21.7 

rv + Iv 29.5 20.9 

rv + lv 27.7 18.9 

rv + Iv 23.0 16.4 

./» Cb Cs Cs/H 

.43 20.4 - (0.470) 

.41 18.7 - (0.447) 

.47 17.0 - (0.450) 

.40 14.4 - (0.439) 

*Numericals in parentheses show Cb/2H, instead of Cs/H. 

Remarks - Isocardia tetragona Adams & Reeve, 1850 is a primary junior homonym of 
Isocardia tetragona Koch & Dunker, 1837. Meiocardia samarangiae Bernard. Cat & Morton, 1993 is 
a replacement for Adams & Reeve’s name. The scatter diagram of L/H — Cs/H shows that M. 

samarangiae clearly differs from any living species of Meiocardia (Figs 8, 10. 15). 
Although Bernard et al. (1993) recorded M. samarangiae from the Philippines to Japan, we 

think the species is restricted to seas around Japan. Prashad (1932) reported a Meiocardia species 
from Sulu Sea and Indonesia under the name M. tetragona. These specimens are an antero-postenorly 
elongated form of Meiocardia hawaiana, because they have cardinals (1 and 2a) that are oblique to 

the dorsal margin (Fig. 35b). . . r ,. 
Although Habe (1977) considered Meiocardia hawaiana to be a junior synonym ol M. 

tetragona. the Hawaiian species differs from M. tetragona in having thinner, waxy white shells with 

oblique cardinals (1 and 2a). . . 
The supposed life position of M. samarangiae which is suggested by attached animals, 

including bryozoans and sponges with siliceous spicules, is shown in Fig. 16. A specimen Irom Tosa 

Bay, Kochi Prefecture, has a muricid borehole at the ventral margin. 

Fig. 16. Supposed living position of 

Meiocardia samarangiae. 

Meiocardia hawaiana Dali. Bartsch & Rehder, 1938 

Figs 6, 33-37 

Meiocardia hawaiana Dali, Bartsch & Rehder. 1938: 121-122, pi. 34, figs 17-18 [Hawaii]. 

Synonym'?: 

Bucardia (Meiocardia) cumingii Adams, 1864: 142. 

Ollier references: 

Isocardia (Meiocardia) tetragona - Prashad, 1932: 151-152.pl. 5. figs 3-4 (Sulu Archipelago]. ,, , 

Meiocardia tamarckii - Habe, 1951: 117 [western Japan]; 1977: 236 [western Japan], Kira. 1959: 131. pi. . — tig. pap 1- 

Matsukuma, 1986: 324-325(f.) [Kochi Pref.. western Japan], _ .... . „ m 
Meiocardia hawaiana - Weaver, 1963: 2, figs 1-2 [Oahu. Hawaii]. Kay, 1979: 568, figs 184 A-B [Hawaii]. 
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Type material. Meiocardia hawaiana: holotype, a right valve, usnm 173048 (Boss 
Rosewater & Ruhoff, 1968). Paratypes, usnm 338242, 338243, 346246, 428546. 

Type locality. — “Albatross”, stn 4133, near Kauai, Hawaii, 74-562 m. 

Hawaii. 21°02.TN, 156°47.25'W, off Oahu, 220 m, a 
Material examined. — Recent: 

conjoined specimen (usnm 807654). 

Japan. Off Isshiki, Aichi Pref. (nsmt-Mo43438). — Kumanonada Sea (yc). — Off Wakayama (ic) 
— Kochi Pref. (nsmt-Mo63224, Kawamura Coll.). - Tosa Bay off Kochi Pref. (nsmt-Mo43439! 
tvawamura Coll.). Off Amitori, Iriomote Is., Okinawa Pref. (nsmt-Mo69757, 69758). 

ol|,l’!PPI?rec- Albatross" stn 5173’ off Jol°’  Jol° Is- 335 m, shelly coarse sand (usnm 236529). — Stn 
^-12, off Sibugay Is., east of Masbate, 194 m, gray sand and mud (usnm 292687) - Stn 5268 off 
Matocot Point, west of Luzon, 306 m (usnm 295937) 

—OM 1: stn 19> 13°56'N, 120° 19' E, north of Lubang Is., 167-187 m, a conjoined specimen 

nUn T̂pM 2: r',7’ l4°00T'N> 12°° 17' E, north of Lubang Is., 174-193 m. — Stn 19, 14°0TN 
20 17 E, north of Lubang Is., 189-192 m. - Stn DR 33, 13°32' N, 12P07' E, north of Mindoro Is 

uu-lj/ m, a conjoined specimen and many empty shells, (all mnhn) 

3;-CP f’  1f4:01'N’ 1207J E. north of Lubang Is'., 183-187 m. - Stn CP 98, 
400 N’ i2° I8 E’ north of Lubang Is., 194-205 m. — Stn DR 102, 14°0T N, 120°18' E, north of 

12? II'WN9 W Ftn Cf ^ 14"0'' N' ;20°18' E’ north of Lubang Is., 188-195 m. — Stn DR 
P6’. f..N> 121 22 E, west of Panay Is., 266 m. — Stn CP 131, 11°37'N, 121°43'E, west of Panay 
Is., 120-1_2 m. Stn CP 143, 11°29' N, 124°1 T E, northwest of Leyte Is., 205-214 m, a conjoined 
specimen and several empty shells, (all mnhn). J 

Sibogastn 95, Sulu Archipelago, 2 conjoined specimens (zma). — Stn 105, Sulu Archipelago 
3 conjoined specimens (zma). h 6 ’ 

Indonesia. 6°0T S, 133°57’ E, 12.8 km southwest of Tg Ratoe, Matkoor, Aru, Moluccas 45 m a 

tITkJ rn (UT 755534!i - 5:32' S- 1 «* of Mitduau reef, west coast of Nu’hu 
ljut, Rat s., 54-56 m, 1 conjoined specimen (usnm 747158). - "Siboga"'. stn 66, south of Salavar 
Sulawesi, 1 conjoined specimen (zma). ydr’ 

Chesterfield Islands, chalcal 1: stn D 63, Banc Nova, 22°11'S, I59°15'E, 305 m (mnhn). 
musorstom 5: stn 270, 24°49' S, 159°34' E, Banc Capel, 223 m. — Stn 277, 24° 1 V S 159°35' E Banc 
Ke'so 270 m - Stn 285 24-09' S, 159^34' E. Banc Kelso, 245-255 m. - Stn 309 22« 0 S 59'>23 E 

StJS’ 1c58"47' E- 320 m- - Stn 350’ l9°34' S’ 158"33' H 280 m! 

ToS4V5Joilot15&) 80 m- -S,n 378-I9”54's-I58°38'E-355 m- - s“  388’ 2°”«' s. 

2rir s- i67°i2'E-390 - 

“o-M5“S?1'S' 166°21' E' 330 m- - St”  DW 253' 21°32' s' 166°29' E' ~ 
CHALCAL 2: stn DW 71, 24°42' S, 168°10' E, 230 m, 1 conjoined specimen (mnhn). 

smIr 4 Stfn D^24:42;,S’ I68°08, E’ 265 m’ 1 conJ°ined specimen (mnhn). 
smib 4. stn DW 44, S New Caledonia, 24°46'S, 168°08'E, 270-300 m. — Stn DW 47 S New 
Caledonia, 24 46 S, 168°08' E, 250-280 m (all mnhn) 

musorstom 6: stn DW 391, 20"47' S. 167°06' E, 390 m. - Stn DW 406 20°41' S 

20°42' S 167W ET343n ”^nh)'' ^ * 36° m’ 1 C°nj°ined ~ Stn DW ^ 

DW RMe dS LOyaU“'  350 m’ 2 ^toens. - Stn 
i v* U’. A 168 42 E- Rlde des Loyaute, 340 m. — Stn DW 97, 23°0T S I68°18' E 300 m 
1 conjomed specimen. - Stn DW 98, 23°02’ S, 168=16’ E, 335 m. (all mnhn) ' 

dw n "4) srCi7r4,T:7i„ n E? 7- F2T s' ‘a7'044'E’ Ridc des Loyamd' 325-40» - St”  w i / , zz zj n, i /1 41 b, 260-300 m, 1 conjoined specimen, 6 rv, 6 Iv. — Stn DW 38, 22°22' S. 

Source: MNHN, Paris 
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, 68°44' E 380-420 m. - Stn DW 42, 22° 17' S, 168*42' E, 340-400 m. (all mnhn). 

Reunion md32 Reunion: stn CP 129, 20*51' S, 55*36' E, 290-300 m (mnhn). 

Distribution. — Hawaii, Japan, Philippines, Indonesia, Coral Sea, New Caledonia; Indian 

Ocean side of Thailand, Reunion. This species lives on sand and mud bottoms in 45 to -20 m, and 

empty shells are occasionally recorded from 500 m or deeper. 

Description. - Shell small to medium for genus thim 

subquadrate, glossy white. Mean of.L/H 1.279 (N 17, SD 

= 0.038). not significantly correlated with L (r 0342 a 
0.05). Mean of Cs/H.0.480 (N = 17, SD = 0 019) not 

significantly correlated with L (r -0311, a _ 0.05). L/H 

significantly correlated with Cs/H (N - 17, r 0.557, a 

0 05) (Fic 10) Outer surface around keel and postero-dorsal 

area occasionally yellowish or reddish brown. Sharp, angular, 

primary keel separating very smooth postero-dorsa area 
from antero-ventral area with irregular commarginal ribs. 
Anterior cardinal (1) oblique to dorsal margin; 2a dorsally 
deeply concave, oblique to dorsal margin. Inner surface 
creamy white, occassionally posteriorly pale brown, shining. 
Anterior adductor scar semicircular; posterior adductor scar 
subcircular; both scars nearly equal in size. 

Measurements. See Appendix, Table 4. 

Rfmarks — Adams (1864) described Bucardia (.Meiocardia) cumingii on the basis of material 

from CWna“ 1,hough the species was said to have a waxy white shell, he only gave a bnef descnphon 
without anv measurements The type material was not found in bmnh during a visit by one of us (, ) 
"%9ZS ofadopting a'doubtful and obscure name for this species, we prefer to use 

Meiocardia hawaiana. 

Family Trapezidae Lamy, 1920 

Diagnosis — Shell trapezoidal, strongly inequilateral, equivalve, with prosogyrous beaks near 

anteriofend Wntral margin" not gaping, smooth. Ligament external, ^J?*** ^ 
Hinge with two lamellar cardinals and two laterals. Outer surface: ornamen ed w^^ 
radial sculpture. Dimyarian, with subequal adductor muscles. Foot small, grooved, often byssc . 

Pallial line simple, without sinus. 

Genus Glossocardia Stoliczka, 1870 

Type species: Cypricardia obesa Reeve, 1843. 

Diagnosis. - Shell subquadrate, thin in young, thick and solid in ^^^^'^t^osteriSr 
Beaks not prominent. Larval ligament anterior to beaks ̂Primary keel grating P but 
slope, sharp. Two additional keels on posterior slope, the secondary and  ̂tertiary_ , ‘orner 

distinct; secondary keel, the weakest of the three, running from the ea o p , ’ 
separating postero-dorsal margin. The stronger, tertiary keel located on the posterior slop 
primary keel. Outer surface nearly smooth except for weak, irregular commarginal ribs and ad.al 

rows of microscopic scales. Hinge cyprinoid; teeth parallel to hinge margins an e ,, , 
right valve (1) lamellate in juvenile, nodulous in adult; posterior lateral m left valve (lpii)  small, fn y 

nodulated. 

Remarks. - Only three living species, Glossocardia agassizii, G. obesajnd 

belong to this genus. The Eocene Meiocardia carolinae Harris, 1919a, has a mo c P , • 
tertiary keel on the posterior slope near the primary keel (Harris, 11919b) and is safely placed n tins 

genus. Meiocardia suzukii Squires & Advocate, 1986, from the Eocene anio Although M. 
California, has shells that are not as inflated and lack strongly spirogyra e um • . 
suzukii apparently lacks the tertiary keel on the posterior slope, it possib y e ongs 
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Glossocardia obesa (Reeve, 1843) 

Figs 18-19 

Cypricardia obesa Reeve. 1843: Cvpricardia sp. 10: pi. 2, fig. 10 [locality unknown]. 

Other references: 

Glossocardia obesa - Hare, 1951: 118-119, figs 247-248 [Okinawa. Japan], 

Trapezium (Glossocardia) obesa (pars) - Solem, 1955: 73-74, pi. 6. figs I 1-12 (holotype). 

Type material. - Holotype, a conjoined specimen, b.mnh 1952.10.10.7.8. 

Type locality. — Not given. 

...., ,MateR'al examined. - Recent: Indonesia. Silale, Ambon (nsmt-Mo69759) 
Ph.hpp.nes ̂Batangas Is.. N of Cebu, coll. Poppe, 1 conjoined specimen (mnhn). 

E-55 m-1 co"joi"ed ^ -st" 
New Caledonia, lagon: stn 612, 22''09’S. 167°0I'E. 46-48 m. I rv (mnhn). 

Chesterfiel ' " ReCe"t: °ki” aWa' Japan: Philipp,r,es; Indonesia; New Caledonia; 

Description. Shell trapezoidal, thin in juveniles but 

thick and solid in full-grown specimens. Beaks prosogyrous. 

'ow- no* strongly enrolled. Larval ligament small, anterior to 

beaks I rimary keel low, separating slightly concave postero- 

aorsal area. Outer surface ornamented' with irregularly 

spaced commarginal lamellae with numerous microscopic 

scales. Postero-ventral corner bluntly pointed. Inner surface 

creamy white. Anterior adductor scar semicircular, thickened 

ventrally; posterior adductor scar subcircular: both scars 
nearly equal in size. 

Measurements (mm): 

nsmt-Mo69759-1 

M069759-2_ 

*Numericals in parentheses 

V L H 

rv + Iv 31.5 20.5 

rv 61.6 43.3 

show Cb/2H, instead of Cs/H, 

L.H 

1.53 

1.42 

Cb Cs Cs/H 

16.4 - (0.400) 
- 21.2 0.490 

Remarks. \ oung specimens of Glossocardia obesa are apparently very close to Meiocardia 
species m having a more or less translucent shell with the larval ligamentanteriotoAe bSto a^d 

the^outer Sc  ̂Cardma'S’ bUt ^ cteari*  differ in havin^S  ̂

Glossocardia stoliczkana (Prashad. 1932) 

Figs 17, 20, 39 

m,lakam 1931 «> s. figs 15-18 [Sulu Archipelago, Philippine* 

Type material. — Holotype, a conjoined specimen, ZMA no registration number. 

564 m TVPE LOCAL,ty- - 'Sihoga", stn 97, 5"48.7'N, 119"49.6'E, Sulu Archipelago. Philippines, 

Recent^hmMtaefsidir?’ w C" (?): Niuc' a Gonj°ined specimen, G. Paulay coll, (usnm) 

(NSMT M?57S6 n P 8° (h0l°type- “*>• M«an Island. Cebu, a conjoined specimen 

Source MNHN. Paris 
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Figs 17-20. Shells of Glossocardia. 17a-c. Glossocardia sioliczkana. 1sheli^'enetli1'71°  ̂!m"19a-b! 
length 19.8 mm. 18a-d, Glossocardia obesa. Ambon Indonesia (wm-MoWM). She! I'engtnicz m 
Glossocardia obesa. Ambon. Indonesia (nsmt-Mo69759) Shell length 61.6 mm. 20a b. Gtossocaraia 

Loyalty Ridge, New Caledonia (mnhn). Shell length 19.3 mm. 

MUSORSTOM 2: stn DR 33, I3"32' N, 121°08' E, north of Mindoro ^ 130-137 m 1 rv (mnhn). 

musorstom 3: stn DR 137. 12°03' N, 122°06' E, north of Panay Is., 56 m, 1 lv (mnhn). 

Loyalty Islands, musorstom 6: stn DW 391, 20°47 S, 167 06 E, 390 m, 1 rv - SJn  ^ 
20'’47' S, 167-06' E, 370 m. 1 rv. Stn DW 418. 20°42' S. 167*03'.Ea 283 m, 1 rv - Stn DW439, 

20"46' S. 167° 17' E, 288 m, 1 rv. — Stn DW 440, 20"49 S, 167 17 E, -88 m, 1 lv. (c 

Distribution. - Pleistocene: Niue. Recent: Cebu, Mindoro, Panay, Sulu Archipelago, 

Philippines; New Caledonia. This species is known from 56 to 564 m. 

Description. Shell small, thin, inflated, high, quadran¬ 
gular. strongly inequilateral, equivalve. Mean of L FI 1.399 
(N = 8, SD = 0.132). not significantly correlated with L 
(r = -0.486. a = 0.05). Cs/H significantly correlated with L 
(r = 0.885, a = 0.05) (Fig. 21). L/H not significantly 
correlated with Cs/H (N = 8, r = -0.660, a - 0.05). 
Umbones prosogyrous, low, not prominent, translucent. 
Outer surface white, ornamented with weak commarginal 
ribs and radial rows of fine scales: posterior area orange, 
smooth, with two narrow radial riblets (Fig. 39b, s and t) and 
fine growth striae, concave, separated from middle area by a 

harp keel. Postero-ventral margin pointed without a sinua- 
lon like M. sanguineomaculala. Inner color white, oran  ̂
iosteriorly. Hinge-teeth thin; 1 thin and lamellar in young 
pecimens ̂and solid, and rounded-lamellar in older speci¬ 
mens 3a long. thin; 3b weakly bifid; la, small; la,., small 
iut distinct; ian long, strong; lphi small, long and narrow 2a 
mall, thin; 2b rather long, thin; 4b long and narrow._th n; 
aii very small, indistinct; semicircular, thickened ventrally. 
iosterior adductor scar subcircular or ovale. Pallial scar 

ntire. wide, integripalliate. 
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0.6 

0.5 

Cs/H FlG' ? Scatter diagram showing relationship between L 
and Cs/H in Glossocardia. Dots: Glossocardia stoliczkana. 
N - 8: r = 0.885; regression equation Cs/H = 0.0103L 
+ 0.258. Circles: Glossocardia agassizii. N = 14; r = 
0.676; regression equation Cs/H = 0.00470L + 0.345. 

0.4 

o 

* o 

o 

o ° 

L (mm) 

10 20 

Measurements (mm): 

30 

V L H L/H Cb Cs Cs/H 

nsmt-Mo57861 

musorstom 6: stn DW391 

stn DW398 

stn DW418 

stn DW439 

stn DW440 
musorstom 2: stn DR33 

musorstom 3: stn DR 137 

rv + 

rv + 

rv 

rv 

rv 

rv 

lv 

rv 

lv 

lv 19.8 

lv 24.7 

18.5 

27.8 

30.7 

12.1 

19.3 

9.9 

15.2 

12.3 

18.2 

14.9 

22.3 

23.5 

8.3 

13.1 

6.9 

10.0 

1.61 

1.36 

1.24 

1.25 

1.31 

1.46 

1.47 

1.43 

1.52 

9.6 

17.5 

7.0 

11.9 

14.5 

3.3 

6.3 

2.6 

4.2 

(0.390)* 

(0.481) 

0.470 

0.534 

0.617 

0.398 

0.481 

0.377 

0.420 

‘Numericals in parentheses show Cb/2H, instead of Cs/H. 

39,. S,nRDW 39S 

stnae-Addit,onal spec'imms are -eeded 

vou„s SK? T'iCZkrana suPerficially resembles the tropical western Atlantic G. agassizii and 
young shells of G. obesa from the tropical West Pacific. These three species have radial rows of 
microscopic scales on the outer surface and a larval ligament at the anterior margin of beaks 

umboT‘"dShorterTntero domal ^ â assizii.haVing the higher and more slronS'y enrolled 
postero-dorsaof? 3 poster°-dorsaI Commarginal striae in the 
postero dorsal area of G. agassizii are finer and more regularly spaced than those of G stnlir-kmm 

Glossocardia stoliczkana clearly differs from G. obesa in having a distinct tertiary ^ee! and fine 

7e la,e °n thC postenor sI°Pe- The cardinal (1) in the right valve of G stoliczkana in 
young and adult specimens, is lamellar and parallel to ventral margin whereas the cardinal 7h 

of G. obesa ,s thin and lamellar in young shells, and is strong and triangXr!n adults 0> 

them .^!OSSOCardl“  St<>^zkana is very similar to M. hawaiana and M. samara,u-iae but differs from 
them in having a higher, thinner, shell with lower umbones, radial rows of microscopic scales ̂«n te 
outer surface, and a distinct tertiary keel on the yellow posterior slope (F  21) P 

Source. MNHN. Paris 
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Glossocardia agassizii (Dali, 1886) 

Fig. 38 

Meiocardia agassizii Dali, 1886: 271 [Trinidad]. 

Other refe ^ [Trinidad] . — Abbott, 1974: 5847, fig. 5848 (- Dall, 1889: pi. 40, 

£T[wtt Fafonda the CaribbelS Bemuda]. - NaIlchi, 1976: 205-210. figs 1-3 [Rio Doce. Espirito Santo, Braz.1], - Rtos. 

I985 259. pi. 91, fig- 1286 (= Dall, 1889: pi. 40. fig. 7) [Espirito Santo, Brazil], 

Type material. — Depository unknown. 

Type locality. Off Trinidad. 

Material examined. — Recent: Bermuda. “Bermuda” (mcz 152851); 1.2 km S of Castle 

Rock, 144-180 m (MCZ 161960). 
Tnha 22°09'30" N 81°11'W, Bahia de Cochinos, 315-405 m (mcz 16504). 
British Guiana. 08°10.5' N-08°10.0' N, 57°48' W, 153.6 km N of Georgetown, 96-106 m (mcz 27.570). 

Distribution. Bermuda; Cuba; Trinidad; British Guinea; Brazil (19°35'Si, 39"20' W, off the 

mouth of the Rio Doce, Espirito State, 73 m, mud, January 1972, coll, by R.S. Wladmir Besnard , 
Oceanographic Institute of the University of Sao Paulo) (Narchi pers. comm.). This species is known 

from muddy bottoms in 73 to 405 m. 

Description. — Shell cordiform, thin, inflated, strongly 

inequilateral, equivalve, with prosogyrous beaks. Mean oi 

L H 1 377 (N = 14, SD = 0.045), not significantly correlated 

with L (r = -0.146, a = 0.05). Cs/H significantly correlated 

with L (r = 0.676, a = 0.05) (Fig. 21). L/H not significantly 

correlated with Cs/H (N = 14, r = -0.000, a = 0.05). Larval 

ligament anterior to beak. Outer surface ornamented with 

weak commarginal lamellae and microscopic scales. Primary 

keel sharp, separating slightly concave postero-dorsal area 

which has an obscure secondary keel and a narrow but 

conspicuous tertiary keel. Postero-dorsal area with regularly 

spaced commarginal lamellae. Inner surface glossy white. 

Anterior adductor scar semicircular; posterior adductor scar 

ovate; both scars nearly equal in size. 

Measurements (mm): 

mcz 16504 

mcz 152851 

mcz 161960 

MCZ 273570-1 

273570-2 

273570-3 

273570-4 

273570-5 

273570-6 

273570-7 

273570-8 

273570-9 

273570-10 

273570-11 

273570-12 

V L 

_ 13.9 

rv + lv 13.7 

rl 23.6 

rv 27.0 

rv 22.6 

rv 17.9 

rv 15.8 

rv 16.5 

lv 22.6 

lv 19.0 

lv 17.7 

lv 18.6 

lv 18.7 

lv 15.2 

lv 14.8 

H L/H 

10.0 1.39 

9.3 1.47 

17.7 1.33 

18.9 1.43 

16.7 1.35 

13.1 1.37 

12 1.32 

12.1 1.36 

16.9 1.34 

14.1 1.35 

13.3 1.33 

13.0 1.43 

13.2 1.42 

11.4 1.33 

10.7 1.38 

*Numericals in parentheses show Cb/2H. instead of Cs/H. 

Cb 

7.3 

Cs 

4.5 

7.7 

9.6 

7.6 

5.7 

4.8 

7.3 

6.0 
5.8 

5.4 

5.7 

4.8 

4.6 

Cs/H 

0.450 

(0.392)* 

0.435 

0.508 

0.455 

0.435 

0.397 

0.432 

0.426 

0.436 

0.415 

0.432 

0.421 

0.430 

Source. MNHN, Paris 
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Remarks. Dall (1886. 1889) described this species as a member of the genus Meiocardia, 
and American authors have apparently followed this assignment (Abbott, 1974; Narchi, 1976; Rios.' 
1985). It has a thin, inflated, cordiform shell, with a sharp primary keel, a prominent tertiary keel, 
and a larval ligament anterior to the beaks. The hinge teeth of this species are also superficially close 
to Meiocardia species of the Indo-West Pacific. The outer surface of Dali’s species is ornamented with 
weak commarginal lamellae and numerous microscopic scales, which is similar to the ornament on 
Glossocardia obesa of the Trapezidae but which is never found on shells of Meiocardia. This should 
be therefore transfered from the genus Meiocardia, Glossidae. to the genus Glossocardia, Trapezidae. 
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Figs 22-29. 22 a-b. Meiocardia sanguineomaculata. REVES 2: stn 10. Seychelles (mnhn). Shell length 11.9 mm. - a. left side 
view. b. postero-dorsal view. 23 a-f. Meiocardia sanguineomaculata. reves 2: stn 30, Seychelles (mnhn). Shell length 
15.0 mm. a anterior view. — b, posterodordal view. c, left side view. d. inside view of right valve. e. right 

w i/’  rnS,‘de V‘?W of ’5rt val»e T 24' Meiocardia moltkiana. Pleistocene Ryukyu Limestone. Kikaijima Is., 
Kagoshima Prefecture, Japan (nsmt-Mo69745). Shell length 33.4 mm. 25, Meiocardia moltkiana. Chichijima 
Ogasawara Islands. Japan (nsmt-Mo59790). Shell length 28.2 mm. - 26 a-d. Meiocardia moltkiana . China (zma). Shell 
length 33 4 nun. a. inside view of right valve. b. left side view. - c. anterior view. d. postero-dorsal view - 
27 a-b Meiocardia moltkiana MD 32: stn CP 43. Reunion (mnhn). Shell length 25.3 mm. a. right side view 

Ll,?,hd TW ° tHe n8h* va|ve. 28 a-b. Meiocardia moltkiana. smib 5: stn DW 81, New Caledonia (mnhn). Shell 
H?,, w V d Vgh Sld.e v'evv' b- ms,de Vlew °r the right valve. 29 a-e. Meiocardia samarangiae. Tanabe 
Bay, Wakayama Prefecture. Japan (nsmt-Mo69752). Shell length 29.7 mm. a. left side view I, right side 
view. c. inside view of the right valve. d. anterior view. — e, postero-dorsal view. 

Source: MNHN , Paris 
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Source: MNHN, Paris 
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F,°S t ,‘4- '“o'yP" “7-M069749,. Shell length 24.8 

valve. f. inside view of the right valve 11 ah uliZ i d'- f>*?1 ,Slde vlew‘ "" e- lnside VICW of the left 
29 mm. - a. anterior view - b left side view 17 Menard,a vulgar,s. Philippines (Habe Coll.). Shell length appr. 

Coll.). Shell length 46.1 mm - a left tide view f’ h'*!°c“ rd,a.vul8a Philippines (nsmt-Mo69747, Kawamura 

d, postero-dorsaf view. 'el'righ, s^de^view^f, inside view' oftlnf leffvalve. - « - 

Source: MNHN, Paris 
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Source: MNHN, Paris 
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Figs 33-39. 33. Meiocardia hawaiana. "Sibogastn 105. Sulu Archipelago (zma). Shell lcnalh 17.1 mm 
34 a-b. Meiocardia hawaiana. smib 5: stn DW 90. New Caledonia (mnhn). Shell length 17.1 mm. a. right side 
view. b. inside view ol the right valve. 35 a-e. Meiocardia hawaiana. "Siboga”'. stn 105. Sulu Archipelago (zma). 
Shell length 27.2 mm. a. left side view. b. inside view of the right valve, c. postero-dorsal view. 
36 a-e. Meiocardia hawaiana. Oahu. Hawaii (usnm 807654). Shell length 14.4 mm. a. left side view. b. inside view 
of the left valve. c. inside view of the right valve. d. dorsal view. e. postero-dorsal view. 37 a-b. Meiocardia 
hawaiana. Kochi Prefecture. Japan (nsmt-Mo43439-1 ). Shell length 16.9 mm. a. left side view. b. inside view of 
the right valve. - 38 a-b. GlossoCardia agassizii. Castle Rock. Bermuda (mcz 161960). Shell leneth 23.6 mm. a, rieht 
side vew. p: Primary keel, t: Tertiary keel. b. inside view of the right valve. 39 a-f. Glossocardia sloliczkana. Cebu. 
Philippines (nsmt-Mo57861 ). Shell length 24.7 mm. p: Primary keel, s: Secondary keel, t: Tertiary keel. a. anterior 
view. Arrows indicate larval ligaments. b. postero-dorsal view. - c. left side view'. d. inside view of the left 
valve. - e. right side view. — f, inside view of the right valve. 

Source: MNHN, Paris 
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Source 
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Appendix: Tables of measurements. 

Table 1. Meiocardia moltkiana. Measurements (mm) of selected material. 

V L H L/H Cb Cs Cs/H 

nsmt-Mo 42307 TV + Iv 18.9 15.1 1.25 13.6 (0.450) 
nsmt-Mo 43435 TV + IV 18.4 14.9 1.23 13.0 . (0.436) 
nsmt-Mo 43436 (1) Iv 24.9 19.6 1.27 _ 10.3 (0.526) 

Mo 43436 (2) Iv 13.0 10.6 1.23 . 4.8 0.453 
Mo 43436 (3) Iv 11.6 9.7 1.20 . 5.1 0.526 
Mo 43436 (4) TV 10.1 7.8 1.29 . 3.7 0.474 

nsmt-Mo 43455 (1) Iv 21.1 15.4 1.37 . 7.7 0.500 
Mo 43455 (2) Iv 17.4 14.1 1.23 . 6.7 0.475 
Mo 43455 (3) rv 13.9 11.0 1.26 . 5.0 0.455 
Mo 43455 (4) TV 13.7 11.1 1.23 5.4 0.486 
Mo 43455 (5) rv 12.2 9.3 1.31 . 4.3 0.462 
Mo 43455 (6) TV' 11.4 9.3 1.23 . 4.3 0.462 

nsmt-Mo 59790 rv 28.2 25.5 l.ll  . 14.1 0.553 
nsmt-Mo 63233 

nsmt-Mo 69739 
rv + Iv 

rv + Iv 
17.1 

22.9 
13.5 

17.7 
1.27 

1.29 

11.4 

16.2 
(0.422) 

(0.458) 
nsmt-Mo 69740 rv + Iv 17.5 14.8 1.18 13.3 (0.449) 
nsmt-Mo 69741 rv + lv 28.1 21.7 1.29 21.0 (0.484) 
nsmt-Mo 69742 rv + lv 29.7 22.9 1.30 22.3 (0.487) 
nsmt-Mo 69743 rv + Iv 22.5 18.8 1.20 18.0 (0.479) 
nsmt-Mo 69745 (1) Iv 33.4 30.1 111 14.9 0.495 

Mo 69745 (2) rv 22.1 20.3 1.09 
Mo 69745 (3) Iv 19.1 14.9 1.28 . 7.4 0.497 

zma China-1 rv + Iv 33.4 24.3 1.37 23.4 (0.481) 
China-2 

md32 DC41 (1) 
rv + lv 

rv 
33.8 

17.3 
24.2 

13.7 
1.40 

1.26 
23.3 

6.4 
(0.484) 

0.467 
DC41 (2) rv 17.4 13.3 1.31 . 5.9 0.444 
DC41 (3) rv 15.6 12.7 1.23 6.1 0.480 
DC4I (4) rv 14.0 10.9 1.28 . 5.1 0.468 DC41 (5) rv 11.3 8.7 1.30 4.1 0.471 
DC41 (6) rv 5.4 4.3 1.26 2.2 0.512 
DC4I (7) lv 33.2 25.0 1.33 . 12.3 0.492 
DC4I (8) lv 26.0 20.4 1.27 . 10.0 0.490 DC41 (9) lv 25.4 20.0 1.27 . 9.6 0.480 
DC41 (10) Iv 17.4 13.6 1.28 6.6 0.485 
DC41 (11) Iv 14.5 10.8 1.34 5.2 0.481 
DC4I (12) lv 13.6 10.6 1.28 5.1 0.481 DC41 (13) lv 8.5 6.9 1.23 3.7 0.536 DC41 (14) 

md32 DC43 (1) 
lv 

rv 
7.8 

31.4 
6.2 

24.0 
1.26 

1.30 
- 3.2 

11.9 
0.516 

0.496 
DC43 (2) 

DC43 (3) 
rv 

rv 
31.0 

29.9 
23.1 

23.1 
1.34 

1.29 
- 10.9 

1 1.4 
0.472 
0.494 

DC43 (4) rv 26.6 20.4 1.30 9.8 0.480 DC43 (5) 

DC43 (6) 

DC43 (7) 

DC43 (8) 

DC43 (9) 

DC43 (10) 

DC43 (11) 

DC43 (12) 

md32 DC 126 (1) 

DC 126 (2) 

DC 126 (3) 

DC 126 (4) 

rv 

rv 

lv 

Iv 

lv 

lv 

Iv 

Iv 

rv 

rv 

rv 

rv 

26.0 

22.3 

32.2 

28.7 

28.2 

27.3 

26.5 

26.2 

23.2 

19.6 

17.4 

13.6 

20.3 

16.8 

23.8 

22.6 

22.1 

21.2 

20.9 

20.4 

18.6 

16.1 

13.4 

10.8 

1.28 

1.33 

1.35 

1.27 

1.28 
1.29 

1.27 

1.28 

1.25 

1.22 

1.30 

1.26 

- 

9.7 

7.9 

11.8 

10.9 

10.3 

10.1 

10.0 

9.9 

8.5 

7.6 

6.0 

5.0 

0.478 

0.470 

0.496 

0.482 

0.466 

0.476 

0.478 

0.485 

0.457 

0.472 

0.448 

0.463 

Source: MNHN, Paris 
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V L 

DC 126 (5) rv 11.4 

DC 126 (6) rv 10.8 

DC 126 (7) rv 9.8 

DC 126 (8) rv 9.7 

DC 126 (9) rv 8.4 

DC 126 (10) rv 8.5 

DC 126 (11) rv 7.7 

DC 126 (12) rv 7.5 

DC 126 (13) rv 7.3 

DC 126 (14) rv 6.7 

DC 126 (15) rv 5.2 

DC 126 (16) rv 3.8 

DC 126 (17) lv 16.9 

DC 126 (18) lv 14.5 

DC 126 (19) lv 14.4 

DC 126 (20) lv 13.3 

DC126 (21) lv 12.1 

DC 126 (22) lv 9.8 

DC 126 (23) lv 8.7 

DC 126 (24) lv 6.9 

DC 126 (25) lv 7.1 

DC 126 (26) lv 6.8 

DC 126 (27) lv 5.9 

md32 DC 176 (1) rv 10.4 

DC 176 (2) lv 7.9 

DC 176 (3) lv 6.7 

H L/H Cb Cs Cs/H 

8.7 1.31 . 4.2 0.483 

8.1 1.33 - 3.9 0.481 

7.5 1.31 - 3.6 0.480 

7.2 1.35 - 3.6 0.500 

6.7 1.25 - 3.4 0.507 

6.2 1.37 - 3.2 0.516 

5.6 1.38 - 2.8 0.500 

5.7 1.32 - 2.8 0.491 

5.5 1.33 - 2.7 0.491 

5.3 1.26 - 2.7 0.509 

4.0 1.30 - 1.9 0.475 

3.1 1.23 - 1.3 0.419 

13.0 1.30 - 6.0 0.462 

11.6 1.25 - 5.4 0.466 

10.7 1.35 - 5.1 0.477 

9.8 1.36 - 4.7 0.480 

9.0 1.34 - 4.5 0.500 

7.4 1.32 - 3.6 0.486 

7.0 1.24 - 3.1 0.443 

5.6 1.23 - 3.1 0.554 

5.1 1.39 - 2.7 0.529 

5.2 1.31 - 2.4 0.462 

4.7 1.26 - - - 

7.5 1.39 - 4.0 0.533 

6.1 1.30 - 3.5 0.574 

5.1 1.31 - 2.7 0.529 

*Numericals in parentheses show Cb/2H, instead of Cs/H. 

Table 2 — Meiocardia sanguineomaeulata. Measurements (mm) of selected material. 

V L 

liMNit  1910.8.31.688 rv + lv 13.6 

1910.8.31.689 rv + lv 7.8 

bmnii 1989178 rv + lv 17.4 

1989179 (1) rv + lv 19.3 

1989179 (2) rv + lv 19.7 

1989179 (3) rv + lv 6.0 

usnm 235929 lv 10.3 

usnm 235950 rv 10.5 

usnm 237240 rv (18) 

usnm 294513 (1) lv 9.0 

294513 (2) lv 5.0 

294513 (3) lv 3.0 

294513 (4) lv 2.2 

294513 (5) rv 4.6 

294513 (6) rv 4.0 

usnm 294545 (1) rv 4.5 

294545 (2) lv 9.0 

USNM 431190 (1) rv 8.0 

431190 (2) rv 8.1 

431190 (3) rv 4.6 

431190 (4) lv 12.0 

431190 (5) lv 8.5 

431190 (6) rv 4.0 

rhves 2 Stn 30 rv + lv 15.0 

Stn 24 rv + lv 13.2 

H L/H Cb Cs Cs/H 

11.3 1.20 13.0 - (0575)* 

6.7 1.16 7.3 - (0.545) 

14.9 1.17 14.9 - (0.500) 

15.7 1.23 17.7 - (0.564) 

17.2 1.15 18.0 - (0.523) 

5.0 1.20 4.6 - (0.460) 

10.1 1.02 - 5.1 0.505 

9.8 1.07 - 4.9 0.500 

15.4 _ _ 7.0 0.455 

7.9 1.14 - 3.8 0.481 

4.5 1.11 - 2.2 0.489 

2.5 1.20 - 1.5 0.600 

2.0 1.10 - 1 0.500 

3.9 1.18 - 2.0 0.513 

3.4 1.18 - 1.8 0.529 

3.4 1.18 - 1.8 0.529 

7.3 1.23 - 4.1 0.562 

7.4 1.08 - 3.6 0.486 

6.6 1.23 - 3.6 0.545 

4.4 1.05 - 2.2 0.500 

10.8 l.ll  - 5.4 0.500 

8.2 1.04 - 4.1 0.500 

3.4 1.18 - 1.18 0.529 

12.4 1.21 13.6 - (0.548) 

11.9 1.11 11.8 - (0.496) 

Source 
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V L H L/H Cb Cs Cs/H 

Stn 18 rv + Iv 19.3 16.6 1.16 17.8 - (0.536) 
Stn 16 rv + Iv 10.9 9.7 1.12 9.0 - (0.464) 

Stn 10 rv + Iv 11.9 10.0 1.19 9.5 - (0.475) 

*Numericals in parentheses show Cb/2H, instead of Cs H. 

Table 3. Meiocardia vulgaris. Measurements (mm) of selected material. 

V L H L/H Cb Cs Cs/H 

bmnh syntypes 1 rv + Iv 48.6 38.6 1.26 36,0 _ (0.466)* 
2 rv + Iv 37.6 31.9 1.18 31.4 - (0.492) 
3 rv + Iv 38.2 30.5 1.25 30.7 - (0.503) 
4 rv + Iv 36.4 29.3 1.24 28.6 - (0.488) 

MUSORSTOM 3 CPI41 rv + lv 25.0 21.1 1.18 19.7 - (0.467) 
CORINDON Stn 205 (1) rv + Iv 14.6 13.8 1.06 13.4 - (0.486) 

Stn 205 (2) rv + Iv 14.1 13.2 1.07 13.3 - (0.504) 
Stn 205 (3) Iv 14.2 12.7 1.12 - 6.7 0.528 

zma China (1) rv + lv 34.3 27.8 1.23 26.7 - (0.480) 
China (2) rv + lv 33.3 27.3 1.22 26.5 - (0.485) 
China (3) rv + lv 23.9 21.5 1.11 21.2 - (0.493) 
China (4) rv + lv 23.5 20.0 1.18 20.0 - (0.500) 

nsmt-Mo 54938 rv 24.3 20.3 1.20 - 9.9 0.488 
nsmt-Mo 60557 rv + lv 31.5 26.2 1.20 24.9 - (0.475) 
nsmt-Mo69746 rv + lv 29.6 25.2 1.17 23.7 - (0.470) 
nsmt-Mo 69747 (1) rv + lv 39.3 30.5 1.29 30.3 (0.497) 

Mo 69747 (2) rv + lv 36.4 29.3 1.24 27.7 - (0.473) 
nsmt-Mo 69748 (1) rv + lv 46.1 35.0 1.32 32.4 - (0.463) 

Mo 69748 (2) rv + Iv 35.5 28.7 1.24 26.3 - (0.458) 

*NumericaIs in parentheses show Cb/2H, instead of Cs H. 

Table 4. — Meiocardia hawaiana. Measurements (mm) of selected material. 

V L H L/H Cb Cs Cs/H 

nsmt-Mo 43439 (1) rv + Iv 16.9 13.0 1.30 12.0 _ (0.462) 
Mo 43439 (2) rv + lv 19.1 14.8 1.29 14.5 . (0.490) 

MUSORSTOM 3 CP 143 (1) rv + lv 27.4 20.5 1.34 19.2 _ (0.468) 
CP 143 (2) rv + Iv 22.4 17.6 1.27 16.3 - (0.463) 
CP 143 (3) rv 28.9 21.9 1.32 - 10.9 0.498 
CP 143 (4) rv 24.4 19.7 1.24 _ 9.5 0.482 
CP 143 (5) rv 23.7 18.4 1.29 - 8.8 0.478 
CPI43 (6) rv 22.3 18.1 1.23 . 8.3 0.459 
CP 143 (7) rv 20.9 16.0 1.31 _ 7.6 0.475 
CP 143 (8) rv 17.9 14.3 1.25 . 6.9 0.483 
CP 143 (9) Iv 27.7 22.1 1.25 _ 10.4 0.471 
CP 143 (10) Iv 26.6 21.7 1.23 - 10.5 0.484 
CPI43 (11) Iv 26.4 20.1 1.31 _ 10.3 0.512 
CP143 (12) Iv 25.7 19.2 1.34 _ 10.0 0.521 
CP143 (13) Iv 25.4 19.5 1.30 - 9.7 0.497 
CP 143 (14) Iv 22.2 17.2 1.29 _ 8.0 0.465 
CP 143 (15) Iv 21.9 17.8 1.23 _ 7.9 0.444 
CP 143 (16) lv 20.6 16.1 1.28 - 7.9 0.491 

MUSORSTOM 1 Stn 19 rv + lv 12.3 9.8 1.26 9.3 - (0.474) 

*Numericals in parentheses show Cb/2H, instead of Cs H. 

Source 


